Discovery of acetylcholinesterase peripheral anionic site ligands through computational refinement of a directed library.
The formation of beta-amyloid plaques in the brain is a key neurodegenerative event in Alzheimer's disease. Small molecules capable of binding to the peripheral anionic site of acetylcholinesterase (AChE) have been shown to inhibit the AChE-induced aggregation of the beta-amyloid peptide. Using the combination of a computational docking model and experimental screening, five compounds that completely blocked the amyloidogenic effect of AChE were rapidly identified from an approximately 200-member library of compounds designed to disrupt protein-protein interactions. Critical to this docking model was the inclusion of two explicit water molecules that are tightly bound to the enzyme. Interestingly, none of the tested compounds inhibited the related enzyme butyrylcholinesterase (BuChE) up to their aqueous solubility limits. These compounds are among the most potent inhibitors of amyloid beta-peptide aggregation and are equivalent only to propidium, a well-characterized AChE peripheral anionic site binder and aggregation inhibitor.